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rafctU I rG , ! t0 the production of Srafted polypropylene compositions. More particularly, the invention 
22!n 3 'T 5 " 8 ° r Pr0dUCti ° n ° f p0, yP r °Py |ene based on polypropylie homopoZ^ 

P ? y,ene Wrth 6thy,ene and/ ° r bUtadiene ' 9^ed wrth certain epo^lkyVacrylate SEE £ 
grafted polypropylene compositions are useful especially as compa^^ 

Background art. 

whtp 6 ^ P°^° lefi " com Pos»ions, including polypropylene homopolymers and copolymers grafted with glycidyl acr- 

silt 9 2 ,o io r bon aioms is mbced wHh an ° r 9 anic « ■ 

SS^SSSS? 1 ? T 9r ° UP ° f **** 3Cry,a,e a " d ^idylmetLrytete,^^^^ 

tem Thp If, am °* ph ° 6 at a 'emperature below the tackyfying temperature of the polymer, to obtain directly 

ZIh ? 3 d (9raf,6d) PartiCU ' a,e P °' yolefin - Thus ' no me,ti "9 °< tha P°lymer is effected ^TreaS 
DE2 4^66V^s Z rid 22f d tVPe ° f 3 jaCke ' ed P-ided with mixing means 

n*rnviH* IT . ? P y °' efin com P osrtlon P r °duced from a mixture of a molten polyolefin an organic 

peroxide a polar v,nyl monomer and a porous filler, preferably a wood flour, the latter being preferab Iv used 7n an 
amount of 20%to60% by weigh, of the polyolefin. The polyolefin has an isotactic index Jat 3^ a^d is oSera^ 
an ,sotact,c polypropylene. The po^propylene can be mixed wHh up to 1 5% by o TZS^SSSSZ 
among preferred vinyl monomers is i.a. glycidy, methacrylate, which has a go'od J^^ tS^^Z 

"ZVnZ^TsorL ad6t °*Tl (L ° = 22) * 150 - 185 - 180 ° C (feeding zone"- metering zl die') ^ 
orTi f 1 P J°? e l " a,m ' n9 31 ° bta,ning 3 fi " ed PP com Position that can be processed by injection moulding 

or extrusion to give articles having good mechanical properties '"jecuon mouiaing 

terpoTmTsTE 4 p™H h ^ 

ethers, polyimides. polyamides, etc., toachieve improved impact resistance, especially in the knitlinesof artLs mTn 

or a ^DMco^? n m ° Ul ? 9 - C ° mP0Siti0nS are ° btained by 3 Qraft ^JZrl^T^ntT M 
alrtv inTh e T ° n 9 ^ ■ " " ttnKtor With " UnSa,Ura,ed compound having an epox^ unction 

alrty n the presence of a perox.de catalyst. The preferred unsaturated hydrocarbon compounds havWan eo™ 
functionary, are glycidyl compounds, particularly g^cidyl methacrylate. During the prodZon of the EPM or IS 

SnJ 9 f °' crOSS,,nkin 9 corresponding to a ge. content of at least 5%. When the modified polymer com 

KZed ' 88 d ' SCre,e PartiC ' eS " ,hermoplastic oomposttions, the impact resistance o, suchcompo Zs 



is improved 
Summary of the invention 



throuTasoS 

KiSS^Sf °', 9ra,t,n i 9 h Condrt, ° ns ' 10 P roduce a grafted polypropylene composition while maintaining 
h L " ? P !? condl,lons . th "s enabling an easy predetermination of all the properties of the product It has 
l«Z"T e P H° SS,ble l ° Pr ° dUCe Wi,h 90Od re P roducibi '"V 9rafted polypropylen Compositions hEm£££ 

SeT^ 

Thus the present invention provides a process for producing a polypropylene composition grafted with an eooxv 

3S mi? e oeTf ° Un , d h "** 9 f 6d P ° ,ypropylene com P° si,i - nasa mett flow inde'x MR in he rang * 1 o' 250 
g/10 mm, especially in the range of 3 to 40 g/10 min, and a degree of gratting of 0.2% to 10% by weight wherein the 

bTl on ,hf ° U ""'k^ kneadin9 th6 Pr6SenCe ° f a " ° f9anic P eroxide h an amount of 0.0 % to l5% b weigh? 
based on the amount of the polypropylene composition. The process is characterised by the steps of: 

ih^'nlT 6 ^k^' 6 " 8 com P° sition with the °rganic peroxide and melting the mixture under an inert atmos- 
phere, preferably with kneading of the mixture, 

(ii) introducing into the melted mixture an epoxy-alkyl acrylate compound of the general formula: 
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R 0 

I / \ 

H 2 C=C-C-0- ( CH 2 ) n -CH-CH 2 

5 || 

0 

wherein R is H orC 1 . 4 alkyl, andn is an integer of 1 to 6, the amount of epoxy-alKyl acrylate compound being 0.5% 
10 to 10% by weight, based on the amount of the polypropylene composition, 

(iii) kneading the mixture until the epoxy-alkyl acrylate compound has reacted with the polypropylene composition 
to a desired degree of grafting, and 

(iv) cooling and granulating the kneaded product, and in which the polypropylene composition is a propylene 
homopolymer, or a copolymer of propylene with ethylene and/or butadiene, and has a molecular weight of 1 50,000 

is to 500,000 and a melt flow index of 0.2 to 50. 

The grafting process of the invention is preferably carried out in an extruder, by carrying out the following steps: 
(i) reacting the polypropylene composition during melting and/or in a melted condition, with the peroxide in an inert 
atmosphere in an extruder, with (a) the polypropylene composition and the peroxide being introduced into the hopper 

20 of the extruder either together, optionally as a premixture, or as separate compounds, or (b) the polypropylene com- 
position being introduced into the hopper of the extruder and the peroxide being introduced into the extruder at a point 
downstream of the hopper, (ii) introducing the epoxy-alkyl acrylate compound into the extruder through an aperture in 
the wall of the extruder barrel at a position of the extruder where the polypropylene composition with added peroxide 
is in a melted condition, (iii) processing the mixture in the extruder until the epoxy-alkyl acrylate compound has reacted 

25 with the polypropylene composition to a desired degree of grafting, and (iv) cooling and granulating the extruded prod- 
uct. 

Detailed description of the invention. 

30 Organic peroxides that are particularly useful as radical-generating compounds in the grafting process are those 

which have a decomposition temperature lower than the processing temperature of the polypropylene composition to 
be grafted. Among such peroxides the following may be mentioned: t-butyl peroxybenzoate (such as "Triganox C a from 
Akzo), azobis-butyronitrile (such as "Perkadox 14" from Akzo), bis-tert-butyl peroxy-isopropyl benzene (such as "Perk- 
adox BC a from Akzo), and dicumyl peroxide, particularly t-butylperoxybenzoate. The peroxide is utilized in an amount 

35 of 0.01% to 1 .0% by weight (100 to 10,000 ppm), based on the amount of the polypropylene composition. 

The epoxy-alkyl acrylate compounds of the above formula I are preferably glycidylacrylate compounds, i.a. com- 
pounds wherein n in formula I is 1 . The acrylate compounds of formula I are used in an amount of 0.5% to 10% by 
weight, based on the amount of the polypropylene composition. 

The grafting process is started by the polypropylene composition being reacted, during melting and/or in a melted 

40 condition, with the peroxide. As mentioned above, the polypropylene composition and the peroxide are introduced into 
the hopper of the extruder either together, if desired as a premixture, or separately, or the polypropylene composition 
is introduced into the hopper of the extruder, whereas the peroxide is introduced into the extruder downstream of the 
hopper. The peroxide may be in liquid form or in powder form and may be added as such, or it may be added as a 
solution in a solvent, e.g. in n-pentane. During the heating, the peroxide (ROO-FT) is decomposed with generation 

45 of free radicals: 

ROOR' -> RO* + *OR' 

so The radicals will react with the polyolefin chains to form polyolefin radicals. Then the vinyl monomer (the epoxy-alkyl 
acrylate compound), which can be represented by the general formula CH 2 =CH-X, is added. Said vinyl monomer adds 
to the polyolefin chain: 

55 Polyolefin + H 2 OCHX - Polyolef in-CH 2 -CH 2 X 

*OR' 



3 



EP 0 673 396 B1 



X SIT 0 ™ 5 r h3Ve 8 t6ndenCy t0 hom opo"ymerize. but this tendency will depend on the nature of the group 

ZlrThf eXhib l a rete,iVe * ,0W d69ree ° f ho ^--za«ion P a compound so as J£» 
e^Zl^JZ Problems in th.s respect. When the polyolefin composition is polypropylene (PP) and the 
epoxyalkylacrybtecompound.sglycdylmethacrylate, the grafting reaction may be represent the react on equa 



CH 3 .0 CH 3 o 

I / \ | / \ 

PP + m[H 2 C=C-C-0-CH 2 -CH-CH 2 ] . PP- tCH 2 -CH-C-0-CH 2 -CH-CH 2 ] 



i 
O 



RO* 



»5 



SO 
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TZTJS ? 9 na ! eS ? nUmb6r ° f 9,yCidy ' me,hacr y ,a, e monomeric units that have reacted with each other to form 
?Xh » H W ° rdS ' m indiCateS the ,en * h of the side cnain - aim is to control the graffima process 

r h highes : possibie number ° f 9rafting srtes ° n ,he **™ cha - i 

a relatively tow degree of homopolymer.zat.on, which means that m in the end product must have a relatives low vaZ 
metht^ 

methacrylate have a mutual solubility which addition is higher than the solubility of each of them in ^oSE 
s.t.on which add.t.on is made in a manner such as to achieve a maximum mixing effect 

nvl J! ™"? Pf0Ce ! S be Carri6d ° Ut in any SUitab,e a PP aratus in a though kneading of the polvpro- 

surroundir^Z ^ "* ° f ^ 9ra,tin9 Pr0C6SS iS lamination with oxygen from the 

IZ Tr, ? T ,^ 9 ^ s P° ntaneous| y w «h the generated radicals with generation of oxy-radicals wh ch 
are pamcularly act.ve agents for the cutting of polymer chains. Therefore, the extrusion must b cald ou I und^ an 
men atmosphere, e.g. with nitrogen as an inert gas. Also, a stabilizer such as "Iroanox 10^" from r h! r 1 
added to the polypropylene composrtion. This stabilizer contains a Z^l^ZaTu^T^ 
he stab.l.zat.on , of the radicals and inhibits rupture of the polymer chains at the 0-peS . For diroct p^ess 

P^Ph^-^'aming stabilizer may be used, which also inhibits chain rupture For 'SZXZZTSl 
extrusion temperature should be kept as low as practically possible ' 

th ^ IT 8 ' 0 " Sh0U ' d Pre,erab ' y b6 Perf ° rmed in a twin screw e3rtruder having one or more compression zones 
The gtyodyl methacrylate is introduced into a zone positioned downstream of a first compressio^ zZ wnere the 

xs: ssr in a mol,en s,a,e A sui,ab,e ~ e — in - sssestpJ? 



Zone 


1 


2 


3 


4-8 


9 


11 


12 


Temp., °C 


90 


210 


230 


180 


210 


220 


220 



The aim is to maintain a relatively low melt temperature of 180°C i the reaction zone in order to minimize the number 
zone talSiJ be H aPPr0pria,e ' hOWever " to use a N*" temperature in the metering zo e and fn t "de 
comonlln f Pr ° V L de 30 effeC, ' Ve Ven1in9 ,0 rem0Ve unreacted mono ™s. Should the grafted polypropylene 
Z?T 7 m ° re tha " 500 PPm °' reSidual monomer ' such ™~ ™V « desired be removed^sSe 

h„ J2l T""! ° f ep ° xy - a,kyl acf y |a,e impound that has been grafted on the polyolefin chains can be determined 
St,? T (IR) ' ApPend6d Fi9 ' 1 Sh0WS an IR absor Pti°" spectrum typical of LddylmeS^e 

o^for the J° m l? em ' Cal T tUre 9VCidy ' methacr V |ate " as 'wo particularly characteristic absoXn peaks i s 
one for the carboxyl group and one for the vinyl group. p ' 

Carbonyl/carboxyl group: 

i 

-c- 
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at: 1728 cm* 1 

C=C double bond; vinyl group: -C=C- at: 1640 cm' 1 

s In a reaction between the vinyl group of the glycidyl methacrylate and the polypropylene composition it is the re- 

double bond that reacts. Due to this reaction the intensity of the signal (the area under the peak) at 1640 cmr 1 will 
decrease proportionally with the amount of glycidyl methacrylate that has reacted. The intensity of the signal (the area 
under the peak) at 1 728 cm* 1 for the carbonyl group will not change, i.e. neither the wave length nor the molar extinction 
coefficient changes, even though the glycidyl methacrylate has reacted. Therefore, the area under the peak at 1728 

io cm* 1 will always be a measure of the concentration of added glycidyl methacrylate, whereas the decrease in the area 
under the peak at 1640 cm* 1 compared with the area under the peak at 1728 cm* 1 will be a measure of the proportion 
of the added glycidyl methacrylate that has reacted. Thus, the grafting efficiency (E), which is a measure of the pro- 
portion of the added glycidyl methacrylate that has grafted on the polypropylene, can be calculated as follows: 
The ratio between the areas under the peaks for the -C=C- double bond and carbonyl in pure GMA is: 

15 

Y - [ Area at 1640 cm 1 ] 
pure [Area at 1728 cm" 1 ] 

20 in the polypropylen composition wherein GMA has reacted said ratio is: 

Y _ [Area at 1640 cm" 1 ] 
1 [Area at 1728 cm" 1 ] 

25 

Thus, one has: 

Y-^pure = tne fraction of free GMA in the grafted composition. 

30 The grafting efficiency is then: 

E^I-^/Y^.100% 

35 By means of calculations and curve adjustments it has been found that Y pure = 0.106 for glycidyl methacrylate 

admixed with polypropylene. 

As already mentioned, glycidyl methacrylate may homopolymerize instead of grafting to the polymer composition. 
This fact may be demonstrated by the use of interference microscopy, revealing a possible dispersed phase of homopo- 
lymerized glycidyl methacrylate in the polypropylene matrix. Figures 2.1, 2.2 and 2.3 are pictures taken by means of 

40 interference microscopy at a magnification of 1250x. Fig. 2.1 shows a pure polypropylene composition of the grade 
"Statoil P330" having typical spherulites. Fig. 2.2 shows a picture of a partly grafted polypropylene composition pro- 
duced from "Statoil P330" and glycidyl methacrylate added in the feeding zone of the extruder (position 1 in Fig. 3). 
The glycidyl methacrylate has been partly grafted on the polypropylene and is present partly as a homopolymerized 
glycidyl methacrylate in a separate phase which is clearly seen on the picture. Fig. 2.3 shows a picture of the same 

45 polypropylene grade grafted with glycidyl methacrylate in accordance with the invention. In this case, the glycidyl meth- 
acrylate has been introduced into the extruder through an aperture in the wall of the extruder barrel at a position of the 
extruder (position 3 in Fig. 3) where the polypropylene composition is present in a molten state. The picture shows 
that the grafted composition has a homogenous structure, which indicates that the glycidyl methacrylate has been 
grafted to the polypropylene and therefore is not present as a homopolymerized, dispersed phase. The spherulite sizes 

so are also reduced, which suggests a nucleation effect. 

When the grafting reaction itself is finished, any free, unreacted glycidyl methacrylate can be removed by heating 
the polypropylene composition under a vacuum. By taking IR absorption spectra of the composition before and after 
the heating, a measure of the amount of glycidyl methacrylate that has been removed and consequently has not reacted, 
can be obtained. 

55 In order to further confirm that grafting had occurred, IR absorption spectra of the grafted polypropylene compo- 

sition were taken before and after removal of unreacted glycidyl methacrylate. A film of a thickness of 0.3 mm was 
compression moulded from the grafted polypropylene composition and an IR absorption spectrum was obtained. Then 
the film was subjected to a thermal treatment at 120°C for a period of 18 hours, whereupon a new IR absorption 
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toth^lTn, ST A ? V 2f 98 °' afea Undef ,he Peak at 1 728 cm_1 in the absof P , »" spectrum is directly correlated 
to the amount of free glycdyl methacrylate that has been removed. The grafting efficiency is given bySeSn 

Grafting efficiency E = [Area at 1 728 cm' 1 1 after removal 1 
[Area at 1 728 cm" 1 ] before removal 

2!^JT Sh °T e , d , 5 at 9fa,,in9 effldenCy Ca ' CUla,ed * this me,hod correlated very well with the results 
obtained by the use of the d.rect IR method described above. Also, a clear indication that grafting has SnpLce 2 

beseen I n.hefactthattheabsorptionpeakat1640cm-'(thedoub.ebondin.hev^ 

nrn.r 16 - 9 ,?' 01 ? 1 me ! hacr y' a,e * aneti onto ^ Polyolefin chains will provide the polypropylene composition with oolar 
graups. Therefore, the modrfied polypropylene composition will be suitable as an additive having TtnTp 006^0^ 
senhal ly .ncreas.ng , the b.endability of various compositions. As an additrve in polymer tJ^£SSZ^Z 
phase tensions and enable the production of true polymer alloys. Furthermore it will be capable of stebil^nl , hi 

The invention is illustrated in further detail by the following examples. 
Examples 

J^^SSiST 9raf,in9 ° f 9,yCidy ' methaCfy,a,e " P^P^Iene was performed, using the following 

^SSSgTST^ polypropylene compositions used were of the grades "Statoi. P330" (MR = 5.5) 
k m containing standard polypropylene stabilizers). The polypropylene composition 
premixed wrth stab.lizer(s) was introduced into the extruder through the feed hopper. composition 
t-Butylperoxybenzoate ("Trigonox C" from Akzo) was used in amounts up to 5000 ppm based on the 
weigh of the polypropylene. The peroxide was dissolved in n-pentane and mixed wrth the pofyp^Xe^ 
sition (premix) ,n an amount of 150 ml of n-pentane solution per 2 kg of compound. Prior to thTgrS reSS, 
the pentane was vaporized from the premix Sprung reaction 

SSSS p ; h6 ; h was r?- 2% t0 5% bV Wei9M ° f 9lycidyl ™thacry.ate (QMA) (Fluka) to 
I£« - 7 / hydroquinone had been added as a stabilizer. The GMA was added to the polypropylene compo- 

c ma " °l?°T? S 1 t0 6 ° f th8 eXtfUder ' men ,he addrtion was ™«* * Potion /JE 2d hoppeS 
GMA was preblended wrth the polypropylene composition to form a premix (Comparison Example 1) When the 

sr;;:- .T^sars GMA was me,ered wHh a pump in - amount o< 10 ,o ~ 

E^ru Sl on conditions- The principle of the extruder arrangement is shown in Fig. 3. Here, position 1 desiqnates the 
beg nnmg of the feedmg zone (the feed hopper) and position 6 the beginning of the mete ing mJtESSJ 

ofTmidT T? TTk b6,Ween ^ ,W ° P0SitiOns ' 80 that P° si ^ 3 ™« * Positioned 9 ^ t^am 
of the middle of the extruder barrel. In all the tests, the feed hopper was continuously flushed wiZZqen so 
1 tbe P rocess ^9 of the polypropylene composition was performed in an inert atmosphere The screS > 2£> 

~mp 2 S 
Examples 1 to 5 

A polypropylene of the grade "Statoil P330° having a MFI of 5.5 was used. The GMA was added at positions 2 3 
and 4 of the extruder. The obtained results are presented in Table 1 . P ' 

Example 6 

A polypropylene of the grade 'Statoil P401 " having a MFI of 0.35 was used The GMA was added at Df *rti™ a n < 
the extruder. The obtained results are presented in Table 1 . 38 3dded at posrt,on 4 of 
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Examples 7 and 8 (Comparison examples) 

The same grade of polypropylene was used as in Examples 1 to 5. The GMA was introduced into the feeding zone 
of the extruder (Position 1) together with polypropylene and peroxide. The obtained results are given in Table 1. 

5 

Examples 9 and 10 (Comparison examples ) 

The procedure was the same as in Example 1 , but the GMA was added at position 6 of the extruder. The obtained 
results are presented in Table 1 . 

10 The results presented in Table 1 show that the achieved degree of grafting depends on where in the extruder the 

GMA is added to the polypropylene melt. The degree of grafting, which is a measure of the amount of GMA grafted 
onto the polypropylene chains, given in % by weight of the total amount of polypropylene composition, is calculated 
on the basis of the grafting efficiency, which is the proportion of the added GMA that has been grafted onto the poly- 
propylene chains. The highest degree of grafting was achieved by adding the GMA at position 3 (Examples 2 to 4). 

is Lower degrees of grafting were achieved by adding GMA at positions 2 and 4, and the lowest degrees of grafting were 
achieved using positions 1 and 6. Example 3 shows, in comparison with Example 2, that an increase of the screw 
speed does not influence the degree of grafting, but an increased screw speed will probably increase the amount of 
friction heat generated in the composition and consequently also the degradation thereof, which explains the higher 
melt flow index. In Example 4, a reduced amount of GMA was added, which resulted in a reduced degree of grafting. 

20 Example 6 shows that even with a very viscous polypropylene composition (MFI = 0.35) an acceptable degree of 
grafting was achieved. Comparison examples 7 to 10 show that the addition of the GMA at position 1 (the feed hopper) 
or at position 6 (the metering zone) resulted in low, difficultly controllable degrees of grafting having relatively large 
variations. 
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A process for producing a polypropylene composition grafted with an epoxy-alkyl acrylate compound, which grafted 
polypropylene composition has a melt flow index MFI in the range of 1 to 250 g/10 min, especially in the range of 
3 to 40 g/10 min, and a degree of grafting of 0.2% to 10% by weight, especially 0.8% to 2.5% by weight, wherein 
the grafting is carried out under kneading in the Dresence of an organic peroxide in an amount of 0.01% to 1.0% 
by weight, based on the amount of the polypropylene composition, 
characterized by the steps of: 

10 (i) mixing the polypropylene composition with the organic peroxide and melting the mixture under an inert 

atmosphere, preferably with kneading of the mixture, 

(ii) introducing into the melted mixture an epoxy-alkyl acrylate compound of the general formula: 



R O 

I / \ 

H 2 C-C-C-0-(CH 2 ) ft -CH-CH 2 

I (I) 

O 

20 



wherein R is H or alkyl, and n is an integer of 1 to 6, the amount of epoxy-alkyl acrylate compound being 
0.5% to 1 0% by weight, based on the amount of the polypropylene composition, 

(iii) kneading the mixture until the epoxy-alkyl acrylate compound has reacted with the polypropylene compo- 
25 sition to a desired degree of grafting, and 

(iv) cooling and granulating the kneaded product; and in which the polypropylene composition is a propylene 
homopolymer, or a copolymer of propylene with ethylene and/or butadiene, and has a molecular weight of 
1 50,000 to 500,000 and a melt flow index of 0.2 to 50. 

30 2. The process according to claim 1 , wherein the grafting is carried out in an extruder, 
characterized by the steps of: 

(i) reacting the polypropylene composition during melting and/or in a melted condition with the peroxide in an 
inert atmosphere in an extruder, with (a) the polypropylene composition and the peroxide being introduced 

35 into the hopper of the extruder either together, optionally as a premixture, or separately, or (b) the polypropylene 

composition being introduced into the hopper of the extruder and the peroxide being introduced into the ex- 
truder at a point downstream of the hopper, 

(ii) introducing the epoxy alkyl acrylate compound into the extruder through an aperture in the wall of the 
extruder barrel at a position of the extruder where the polypropylene composition with added peroxide is in a 

to melted condition, 

(iii) processing the mixture in the extruder until the epoxy-alkyl acrylate compound has reacted with the poly- 
propylene composition to a desired degree of grafting, and 

(iv) cooling and granulating the extruded product. 

45 3. The process according to claim 2, characterized in that the epoxy-alkyl acrylate compound is added downstream 
of a first compression zone in the extruder. 

4. The process according to any of claims 1 to 3, characterized in that the kneading or extrusion processing is carried 
out at a temperature near the melting temperature of the polypropylene composition. 

50 

5. The process according to any of claims 1 to 4, characterized by there being used glycidyl acrylate or glycidyl 
methacrylate as said epoxy-alkyl acrylate compound. 

6. The process according to any of claims 1 to 5, characterized by there being used nitrogen gas as said inert at- 
55 mosphere. 
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Patentanspruche 

1 " nll^ ZUr K He l S,e,lun 9 einer Polypropylanzusammensetzung. die mit einer Epoxyalkylacrylatverbindung ge- 
d,e K 9epfr °P f,e Po'ypropylenzusammensetzung einen SchmelzfluB-lndex MFI im Bereich von 1 
bis 250 g/10 m.n, .nsbesondere im Bereich von 3 bis 40 g/10 min, und einen Pfropfungsgrad von 0,2 bis 10 Gew- 
A. insbesondere 0 8 b .s 2,5 Gew,%, aufweist, wobei das Pfropfen unter Kneten in Gegenwart eines organischen 
erfoT 8 e,n6f V °" 0 ' 01 ^ GeW " % ' be209en Men9e ^ ^Propylanzusammensetzung, 

gekennzeichnet durch die folgenden Schritte: Schritte: 

(i) Mischen der Polypropylenzusammensetzung mit dem organischen Peroxid und Schmelzen der Mischunq 
unter einer inerten Atmosphare, vorzugsweise unter Kneten der Mischung, 

(ii) Einbringen einer Epoxyalkylaciylatverbindung der allgemeinen Formel: 

R o 
H 2 C=C-C-0- ( CH 2 ) n -CH-CH 2 

l d l 9eSCl L m0 c M ,^ hUn9 ' W ° bei R H ^ ein Cl " 4 - Alkyl ist und n eine 9 anze Zah ' von 1 bis 6 ist, wobei 
sa^S 

l^n^ 

(iv) Abkuhlen und Granulieren des gekneteten Produkts; 

m» P,hT. d W ° b wi If ^^Pylenzusammensetzung ein Propylenhomopolymer oder ein Copolymer von Propylen 
von 0 2 bis TaM I * * MO,ekUlar9eWich, VOn 1 50 000 bis 500 000 und SchmelzfluB-lndex 

Vertahren nach Anspruch 1, wobei das Pfropfen in einem Extruder erfolgt, gekennzeichnet durch die folgenden 

(i) Reagierenlassen der Polypropylenzusammensetzung wahrend des Schmelzens und/oder in einem qe- 
schmolzenen Zustand mit dem Peroxid in einer inerten Atmosphare in einem Extruder, wobei (a) die Pofvoro- 
2? "pSTT? Un c 9 Und d3S Per ° Xid entW6der zusammen ' wahlweise als Vormischung, oder getrennt in 
SSSS^: I e T braCht W9rden 0dBr (b) die P°Vpropylenzusammensetzung in den Ein- 

rs^csstX"* 1 wird und das peroxid an einem punw s,romabw ^ s v ° m Foiit ^ - 

(ii) Einbringen der Epoxyalkylacrylatverbindung in den Extruder durch eine Offnung in der Wand der Extru- 

SSin ^ einer Po f ion des Extruders - w ° sich die Polypropylenzusammensetzung mit zugesetztem 
Peroxid in einem geschmolzenen Zustand befindet, 

(Hi) Verarbeiten der Mischung in dem Extruder, bis die Epoxyalkylacrylatverbindung mil der Polypropylenzu- 
sammensetzung bis zu einem gewOnschten Pfropfungsgrad reagiert hat, und 
(iv) Abkuhlen und Granulieren des extrudierten Produkts. 

3 ' 2TlZ7ZTr Ch 2 ' d3dUr , Ch 9e c kennzeichnet ' daB die Epoxyalkylacrylatzusammensetzung stromabwarts 
einer ersten Verdichtungszone in dem Extruder zugesetzt wird. 

4 ' TIZZmZ 6inem T der AnSPr ° Che 1 biS 3 " dadUfCh 9 ekennzeich ^t, daO das Kneten oder die Extrusions- 
verarbeitung be. emer Temperatur nahe der Schmelztemperatur der Polypropylenzusammensetzung erfolgt. 

5. Verfahren nach einem der Anspruche 1 bis 4, gekennzeichnet durch die Verwendung von Glycidylacrylat oder 
Glycidylmethacrylat als Epoxyalkylacrylatverbindung. wijwoyiacryiai oaer 

6. Verfahren nach einem der Anspruche 1 bis 5, gekennzeichnet durch die Verwendung von Stickstoffgas als inerte 
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Atmosphare. 



Revendlcations 

5 

1 . Proc6d6 de production d'une composition de polypropylene sur lequel est greffe un acrylate d'epoxyalkyle, laquelle 
composition de polypropylene greffee a un indice de fluidity a P6tat fondu MFI de I'intervalle de 1 a 250 g/10 
minutes, specialement de I'intervalle de 3 a 40 g/10 minutes, et un degre de greffage de 0,2% a 10% en poids, 
sp6cialement de 0,8% a 2,5% en poids, dans lequel le greffage est execute sous malaxage en presence d'un 
to peroxyde organique en une quantite de 0,01% a 1 ,0% en poids, sur la base de la quantite de la composition de 

polypropylene, 

caract6ris6 par les stades : 

(i) de melange de la composition de polypropylene avec le peroxyde organique et de fusion du melange sous 
15 une atmosphere inerte, de preference, avec malaxage du melange; 

(ii) d'introduction, dans le melange fondu, d'un acrylate d'6poxyalkyle de la formule generale : 



R O 

I / \ 

H 2 C=C-C-0- ( CH 2 ) n -CH-CH 2 (I) 

II 

0 

25 

ou R est H ou alkyle en C.,.4 et n est un entier de 1 a 6, la quantite d'acrylate d'epoxyalkyle etant de 0,5 a 10% 
en poids, sur la base de la quantite de la composition de polypropylene; 

(iii) de malaxage du melange jusqu'a ce que I'acrylate d'epoxyalkyle ait reagi avec la composition de polypro- 
pylene jusqu'a un degre de greffage souhaite, et 
30 (K/) de refroidissement et de granulation du produit malaxe; 



et dans lequel ia composition de polypropylene est un homopolymere de propylene ou un copolymere de 
propylene avec Pethyiene et/ou le butadiene ayant un poids moieculaire de 150 000 a 500 000 et un indice de 
fluidite a I'etat fondu de 0,2 a 50. 

35 

2. Proc6d6 suivant la revendication 1, dans lequel le greffage est execute dans une extrudeuse, caracterise par les 
stades : 

(i) de reaction.de la composition de polypropylene pendant la fusion et/ou dans un etat fondu avec le peroxyde 
dans une atmosphere inerte dans une extrudeuse, etant entendu (a) que la composition de polypropylene et 
le peroxyde sont int rod u its dans la tremie de Pextrudeuse soit ensemble, facultativement a Petat de preme- 
lange, soit separement, ou (b) que la composition de polypropylene est introduite dans latremie de Pextrudeuse 
et le peroxyde est introduit dans Pextrudeuse en un point en aval de la tremie; 

(ii) Introduction de I'acrylate d'epoxyalkyle dans Pextrudeuse par un orifice dans la paroi du corps de Pextru- 
deuse en un point de Pextrudeuse ou la composition de polypropylene avec le peroxyde ajoute se trouve dans 
un etat fondu; 

(iii) le traitement du melange dans Pextrudeuse jusqu'a ce que I'acrylate d'epoxyalkyle ait avec la composition 
de polypropylene jusqu'a un degre de greffage souhaite, et 

(iv) de refroidissement et de granulation du produit extrude. 

Procede suivant la revendication 2, caracterise en ce que I'acrylate d'epoxyalkyle est ajoute en aval d'une premiere 
zone de compression dans Pextrudeuse. 

4. Proc6d6 suivant Pune quelconque des revendications 1 a 3, caracterise en ce que le traitement par malaxage 
d'extrusion est execute a une temperature proche de la temperature de fusion de la composition de polypropylene. 

5. Procede suivant Pune quelconque des revendications 1 a 4, caracterise en ce qu'il est fait usage d'acrylate de 
glycidyle ou de m6thacrylate de glycidyle comme acrylate d'epoxyalkyle. 
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